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HEAT MO^'E RECDPOING MATERIAL A1;D METHOD FOR KAKZKG A LITHOGRAPHIT 

DESCRIPTION 

1. Field of the invention. 

The present inventicn relates t:o a heat mode 
recording material for making a lithographic plare for use in 
lithographic printing. The present: invention further relates to a 
method for imaging said heat mode recording material e.g. by means 
of a laser. 

2. Background of the invention. 

Lithographic printing is the process of printing from specially 
prepared surfaces, some areas of which are capable of accepting ink 
(hydrophobic areas) whereas other areas will not accept ink 

(hydrophilic areas) . According to the so called conventional or wet 
printing plates^ both water or an aqueous dampening liquid and ink 
are applied to the plate surface that contains hydrophilic ana 
hydrophobic areas. The hydrophilic areas will be soaked with water 
or the dampening liquid and are thereby rendered oleophobic while 
the hydrophobic areas will accept the ink. 

When a laser heat mode recording material is to be used as a 
direct offset master for printing with greasy inks, it is necessary 
to have hydrophobic— hydrophi 1 ic mapping of the image and non— image 
areas. In the case of heat mode laser ablation it is also necessary 
to completely image wise remove a hydrophilic or hydrophobic topcoat 
to expose the underlying hydrophobic respectively hydrophilic 
surface of the laser sensitive recording material in order to obtain 
the necessary difference m ink— accept anoe between the image and 
non-image areas . 

For example DE-A-244S325 discloses a laser heat mode "direct 
negative" printing plate comprising e . a . a polyester film support 
provided with a hydrophilic surface layer. The disclosed heat mode 
recording material ir imaaod using an Aracn laser thereby rendering 
the exposed area.s hydrophobe, c . .Ar. offset printing plate is thus 
obtained which can be usea on an printing press without f^ithei. 
processing. The plate is called a "airect negative" plate because 
the are.^s cf the recording material that have been exposed are 
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rendered ink accepting. 

Other disclosures in DE-A-2448325 concern "direct negative" 
printing plates comprising e.g. hydrophilic aliiminium support coated 
with a water soluble laser light (Argon— 4 88nirL) absorbing dye or with 
a coating based on a mixture of hydrophilic polymer and laser light 
absorbing dye (Argon — 488nm) . Further examples about heat mode 
recording materials for preparing "direct negative" printing plates 
include e.g. US-A-40341183, DE-A-2 607207 , DD-A-213530, DD-A-217645 
and DD-A-217914. These documents disclose heat mode recording 
materials that have on an anodized aluminium support a hydrophilic 
layer. The disclosed heat mode recording materials are image-wise 
exposed using a laser. Laser exposure renders the exposed areas 
insoluble and ink receptive, whereas the non exposed image portions 
reinain hydrophilic and water soluble allowing to be removed by the 
dampening liquid during printing exposing the hydrophilic support. 
Such plates can be used directly on the press without processing. 

DD— A— 155407 discloses a laser heat mode "direct negative" 
printing plate where a hydrophilic aluminum oxide layer is rendered 
oleophilic by direct laser heat mode imaging. These printing plates 
may also be used on the press without further processing. 

From the above it can be seen that a number of proposals have 
been made for making a 'direct negative' offset printing plate by 
laser heat mode recording. They have such disadvantages as low 
recording speed and/or the obtained plates are of poor quality. 

3 . Summary of the invention 

According to the present invention it is an object to provide an 
alternative heat mode recording material of high sensitivity for 
making a negative working lithographic printing plate of high 
quality . 

For ecological reasons it is another object of the present 
invention that this lithographic printing plate of high quality 
preferably can be obtained by development under essential dry 
conditions or with plain water or by using the imaged non processed 
plate directly on the press, these processing methods are referred 
to as ' ecological processing' . 

Still further objects of the present invention will become clear 
from the description hereinafter. 

According to the present invention there is provided a heat mode 
recording material coxr^rising on a support having a ink receptive 


wo 18005 rCT.TF-M'OOlKS 


s^^rZEi-e .:-r bein:^ c-.a^-^i wirh ir.k rec:ert.ive layer - rubrr.ar.ce 

capable -f cor^vertiina liaar 2.nt:c hear aria a r^arder^ca nydrcphilic 
Eurfa=:e .aver r.aviLn:^ a rbickr:ess r^cr rr^cre r.ba:. 

Ac::c.rc:ing rr r.be preser.r L^nvenr^c:. mere r proviaed a rriet-hcd 
for makrng a li. rhcgraphr c printing plat.e corrprisrnc the steps cf : 

- irrtaae wise exposing a heat rr.ode re:^ordina ir.aterial corr.prising on a 
siicipcrt having a ink receptive surraae cr being coated with an ink 
receptive layer a substance capable cf convert xng ^ight into heat 
and a hardened nydrcphilic surface layer navrng a tnicknecs net rr.cr-:r 
than 3|.lir. and 

- subsequently removing said hardened hydrophilic surface layer at 
the e>:po5ed areas by rubbing a thus obtained iitiage-wise exposed heat 
mode recording material under essentially dry conditions or by usrng 
water or an aqueous soluticn. 

4. I'Ctailed deccriptaon cf the invention. 

It has been found that in accordance with the present invention 
negative working lithographic printing plates can be obtained having 
a high recording speed, yielding a high printing endurance, high 
sharpness, good contrast and an excellent resolution in an 
ecologically more acceptable way. 

To obtain tne effects of the present invention it is rmpcrtant 
that the thickness of the hydrophilic surface layer is not more than 
3|im preierably not more than l|lir.. When the thickness of the 
hydrophilic surface layer becomes more than 3\iiv. a heat mode 
recording material will be obtained having a low recording speed and 
yielcrna printang plates of poor quality. The ruinrm.um thickness of 
tne surface laver is not particularly critical but is preferably 
m.ore than C.OSurr.. A particularly interesting range for the 
thickness cf the hyaropnilac surrace layer as between 0 . Obuir. and 
0 . ^lirv.. 

In order r o obtain aood 1 ithogr apn:^ c prantrng propertrec, 
especaally tc obtain a good printing endurance, at is also a 
requarenient that the hydrophilic surface layer be hardened. 

Acccrdina tea preferred method cf the present invention th.e 
heat mcde recording material is imaae-wise exoosec using a ^aser . 
f're-ferah:y used laserc are e.g. semi ccncuct cr laserr, YA:; lacerc 
e.a. t;--VA-: ^asei. , Aram laser-; ecv.. The lacer may have a power 
cutr at I etween 4 > rr.v: and Z c 1 " 1 n.W ar.d prefer a: .1 \' cr-erate: m t n^. 
inf 1 arc c part : f t he spectrum . 
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Subsequent to the image— wise exposure the hydrophilic surface 
layer is removed at the exposed imaged areas . Removing can be done 
by e.g. rubbing using e.g. a brush or a cotton pad. Such rubbing 
may be carried out during image-wise exposure as described in 
US-P-5 . 14 8 . 74 6 . Rubbing of the heat mode recording material is 
preferably carried out in absence of a liquid in essentially dry 
conditions. However plain water or a water based developer may be 
used also. Removing the hydrophilic surface layer on the imaged 
areas can further be done by ultrasonic treatment of the imaged 
recording material immersed in plain water or a water based 
developer, by means of a pressure jet of plain water or a water 
based developer. Removal of the exposed areas may also be done by 
directly mounting the plate on a printing machine so that the 
dampening liquid dissolves and removes the hydrophilic surface layer 
at the exposed areas during startup of the printing machine. 

The substance capable of converting light into heat may be 
present in the support and/or in a separate recording layer provided 
between the support and the hardened hydrophilic surface layer. The 
thickness of such a separate recording layer may be varied over a 
wide range. However when the thickness of such recording layer 
becomes more than Spm image-wise exposure should then be carried out 
through the hardened hydrophilic surface layer. In this case it 
also preferred not to include an additional layer between such 
recording layer and the hardened hydrophilic surface layer or to 
keep the thickness of such additional layer to a minimum preferably 
not more than O.Sfim. Furthermore when using a recording layer 
having a thickness of more than Sjim such layer should then be ink 
receptive . 

On the other hand when the thickness of the recording layer is 
less than 3^In exposure can take place through the support, when 
transparent, or through the hardened hydrophilic layer. Further in 
this case the recording layer will generaly not be required to be 
ink receptive as long as the underlying surface or layer is ink 
receptive and total removal of the recording layer together with the 
hydrophilic surface layer at the exposed areas is possible. 

In any case, irrespective of the thickeness of the recording 
layer, exposure through the hardened hydrophilic surface layer is 
preferred since it has been found that the printing plates obtained 
in this way have a better resolution and sharpness. 

Accordina to a preferred embodiment of the present invention a 
recording layer is used having a thickness between 0.01|im and 30|im. 
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^n^c r:-.-y i:-^ uceu ^ c c n c cr:. :.. w:it..h ^:.e rresc:.:_ :i n ver.t: :i c r. -r>:,- c.c. 
carr-cr. :r.frarea cr riear inrrareu ar: s rr:-^ r.cr dyes cr z ar:.er.r , 

met.-:.- such a- .:r., re er.c. or a ccnu:::Lr.a^ i ^ r. t.nere~i. Luz.ra:i^e 

Ir.fLared d\'es are disclc-sed in e.g, "L-:t-4 £ 2 3 1 2 , EF-2 21922, 

US-4T':45&j, US-4942141, uS-4 9 4 S 1 , ::5-4 9 4 B " " , US-4948775, 
US-4 550629, i:S-4950t40, U5-4912052, US-495S552, US-5C24 99C, 
VS — 2 213229 euc. . Sui^a-ble rr.fr area pigraer.ts a. re e.g. HEUC22"2Pv met. a 
oxr::e ri crrr.er.ts avatlar2e frt-n. Heubach Lar.ce 1 sherr:\ . V;her. a :r.et.al su 
as e.g. brsrr.uun rs usea as a heat converting substance the reccrdmg 
laver is preferably a vacutim or vapour deposited rr.etal layer. 

According to a particular errl^odiment cf the preser.t rnvention 
the reccrdina layer may be a vacuuiri deposited aluminiurr. layer. The 
thickness of such an aluminium layer however should be less than 25'2 
A and n^or^ preferably between lOOA and 22 2A- 

However the substance capable of converting lighit into neat may 
aios crssolved or dispersed in a binder. Polymeric binders for 

the recording layer are preferab^iy hydrophobic such as e.g. 
cellulose esters e.g. cellulose acetate, cellulose nitrare, a 
copolw.er of vinylidene chloride and aery loni tri le , 

poly (met n ) aery lates , polyvinyl chloride, etc.. Preferably the 
pDlymeri^ binder in the recordrng layer is heat sensitive: e.g. a 
pDlymer contarnrng nitrate ester groups (e.g. self o>:idi::ing binder 
cellulose nitrate as disclosed in GB-1316398 and DH:-A-2 5 12 C 38 ) ; e.o. 
a polyrr.er containing carbonate group-s le.g. polyalkylene carbonate); 
e.g. a polymer containing covalently bound chlorine le.g. 
polyvr ny 1 idcne chloride i . 

Suitable support, s tor a neat mode recording material used n 
connection with the present invention are preferably non-m.etal Ir o 
supports having a hydrophobic (ink receptive) surface e.g. a 
polyester film support, paper coated wrth a polyolefln such as 
polyethylene, rol vcarbcnat e film, polystyrene film etc.. However 
metallic support: cuch ac e.g. aluminium can alsc used m o-nneot:icr: 
with the present invent icn. In case the surface cf the suppcrt is 
ntt cr msufftciently hyarcphobi c it m^y be provided with an 
intermeaiatf: hydrophobic primer coarina wnoreon a reooraino 1 
m-y he dopes: tec. Al ternat i ve^ly the recorumo layer can be 
nvcror^of-lo 1 ayfir at the same tim-:-. 

Aoceroinu i ..^ th^- ^it^^ient ii.vent.icn the reccrdmo layer may 
c :: rr.v r ^ : e a :,: ir t ^ c n 1 r •.: r " t, a n e f r o o a r ^ a r t i i c e i , c r c r r ^ i n : 
a .-rent r a r. d r^-r i nr , particulate mat e rial s ruth at e.-::. r s . vc t.nvit 
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or fiuorinated polymer dispersions, etc, . to impart toughness, print 
durability and oleophilic surface characteristics of the ablated 
image portions of the recording layer, wetting agents, matting 
agent:s, ant i~oxidizing agents etc.. Preferably the recording layer 
will be hardened when it includes a binder. 

Concerning the composition of an optional undercoat layer any 
polymeric binder is suitable provided the adherance between the 
recording layer and the support is thereby improved. It has also 
been found that when the undercoat layer contains a polymer with 
heat labile groups (e.g. covalently bound chloride) adjacent to the 
recording layer the speed of the recording material can be improved 
as disclosed in EP 92201633.2. 

According to the most preferred embodiment of the present 
invention imaging of the heat mode recording material takes place 
through the hydrophilic surface layer. In this way excellent image 
quality (high sharpness, good contrast, excellent resolution) and 
increased sensitivity are obtained. 

Different kinds of hardened hydrophilic surface layers are 
suitable in connection with the present invention. The hydrophilic 
coatings are preferably cast from aqueous compositions containing 
hydrophilic binders having free reactive groups including e.g. 
hydroxyl, carboxyl, hydroxyethyl , hydroxy— propyl , amino, aminoethyl, 
aminopropyl, carboxymethyl , etc.. along with suitable crosslinking 
or modifying agents including e.g. hydrophilic organotitanium 
reagents^ aluminof ormyl acetate, dimethyl ol urea, melamines, 
aldehydes, hydrolyzed tetraalkyl orthosilicate, etc. . 

Suitable polymers for hydrophilic layers may be selected from 
the group consisting of gum arable, casein, gelatin, starch 
derivatives, carboxymethyl cellulose and Na salt thereof, cellulose 
acetate, sodium alginate, vinyl acetate-maleic acid copolymers, 
styrene— maleic acid copolymers, polyacrylic acids and salts thereof, 
polymethacrylic acids and salts thereof, hydroxy-ethylene polymers, 
polyethylene glycols, hydroxypropylene polymers, polyvinyl alcohols, 
and hydrolyzed polyvinylacetate having a hydrolyzation degree of at 
least 60% by weight and more preferably at least 80% by weight. 

Hydrophilic layers containing polyvinylalcohol or 
polyvinylacetate hydrolyzed to an extent of at least 60% by weight 
hardened with a tetraalkyl orthosilicate, e.g. tetraethyl 
orthosilicate or tetramethyl orthosilicate, as disclosed in e.g. 
US— P— 347 6937 are particularly preferred because their use in the 
present heat mode recording material results in excellent 
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li::hc?raphi - prir.^iir^c: prop ernes . 

A further surrarle hcirdened nyarcphilrc surface ^aycr 
d:Lsc:iosed ir. E? 912G1227.5. Tne nydrcphi^:L3 ^ayer diso^oseo rn t^hiif 
Er-apr^I i car. n. ~ n ccrr.pr i. ses the haraening react r or: product of a 
( ::o) polyrr.er ooritainina amine or antide functioris having at least one 
free hydrogen (e.g. air.ino modified dextrane) and aldehyde. 

According to the present invention the hardened hydrophilic 
surface layer may comprise additional substances such as e.g. 
piast ici zer z: , pigments, dyes etc.. The hardened hydrophrlic surface 
laver rr.ay also comprise particulate materials such as e.g. Ti02 or 
colloidal silrca to increase the strength and/or hydrophrlic 
character of the hydrophilic layer. 

The present invent.Lon will now be illustrated with the fcllowing 
examples without however limiting it thereto. All parts are by 
weight unless otherwise specified. 

E>l?vMFLE 1 

To a polyethylene t ex ephthalate support provided with a layer of 
a copol\Tner of vinylidene chloride (88 nol%) , methylacrylate (10 
mol%) and itaconic acid (2mol%) in an amount of 170mg/rr.^ was vacuum 
deT^osited a bismuth layer as a recording layer such that the optical 
density thereof was 4.5 (thickness of about 0.30 }lm) . 

To this recording layer was then coated the fcllowing coating 
dispersion for the hydrophilic layer: to 82 grams of a dispersion 
containing 21.5 % of Ti02 (average particle size 0.3 to 0.5 ^im.) and 
2,5 % of polyviny lalcohcl in deionized water were subsequently 
adoed, while stirrmo, 63:^ aram.s of a 5 ^ polyvinyl alcohci solution 
in water, 77 grams cf a hydrolyzed 22 % tetram.ethyl crt hos i li cat e 
err-.ulsion in water and 22 grams of a 10 % solution of a wetting 
agent. To this mixture was then added 160 grams of deionized water 
and the pH was adjusted to pH=4 . The coating dispersion was coated 
on the recording layer tc a dry thickness of 0.5 |im to obtain a 
hydrophilic surface layer. After drying at 30" 2 the thus obtained 
clement was subnected to a temperature of SO'^C for several hours. 

The thus prepared neat mode recording material was image-wise 
cxrored rnrcuch the hydrophilic surface layer with a Nd-YI.F laser 
(1053 nm; ot a linear writing speed of 32 . B rr ■■■ , w.:tn a scot 
diameter of lb pr /e2} and a pr»wer output at tiie suriaoe ci the 
heat reccrdino .^.ateri if It 00 mW . After iT.ag.ing the nydrophilio 
curfaoe ^ayer w-r r:n^age-wi-- rr-r;--v^d ry r;:bhrng with a cry crttrn 
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pad to expose the hydrophobic image portions of the support. The 
optical density of the imaged image portions was decreased to about 
0.05 compared to the non imaged areas having an optical density of 
4.5. This difference in optical density between imaged and non 
imaged portions allows visual inspection of the recorded image on 
the plate. 

The printing plate thus prepared was mounted on a printing press 
ABDick 360 and was used to print with a commonly employed ink and 

dampening solution. The achieved image—wise hydrophobic— hydrophilic 
differentiation was satisfactory and print copies of good quality 
were obtained, 

EXAMPLE 2 

The imaged heat mode recording material as described in example 
1 was image— wise exposed as described in example 1 and subjected to 
ultrasonic treatment in plain water during 2 minutes. 

The printing plate thus prepared was mounted on a printing press 
ABDick 360 and was used to print with a commonly employed ink and 
dampening solution. The image— wise achieved hydrophobic— hydrophilic 
differential was satisfactory and print copies of good quality were 
obtained. 

EXAMPLE 3 

The imaged heat mode recording material as described in example 
1 was image— wise exposed as described in example 1 and was then 
mounted without further processing on a printing press ABDick 360. 
The recording material was used to print with a commonly employed 
ink and dampening solution. The image-wise achieved hydrophobic— 
hydrophilic differential was satisfactory and print copies of good 
quality were obtained. 

EXAMPLE 4 

To a polyethylene terephthalate support was coated a dispersion 
for the recording layer having the following composition: 9.5 grams 
of low molecular weight nitrocellulose E330 (1), 9.5 grams of carbon 
black Special Schwarz 250, 0.2 grams of Solsperse 5000 (2), 0.8 
grams of Solsperse 24000 (3), 80 grams of n-butanone. The recording 
layer was applied to a dry coating thickness of about 0.5 Jim 
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To t:his reccrdinq layer was then coared the coating dispersion 
from exarrpi^e 1 fcr the hydrophilic layer to a dry thickness cl 
0.5 to obtao-n a hyarophil:LC surface layer. Af"Ler dryrng at 3 0 C 

the thus obtained element was subjected to a t en^.perat ure of 8 fcr 
several hours . 

The thus prepared heat mode recording material was ^.mage-wise 
exposed through the hydrophilic layer with a Nd-YLF laser (105 3nrr.; 
at a linear writing speed of 32.8 m/s, with a spot diameter cf 18 jUr. 
(l/e2) and a power OLitput at the surface of the heat mode recording 
material of 1600 laW . After xmaging the hydrophilic surface layer was 
image— wise removed by rubbing with a dry cotton pad to expose the 
hydrophobic image portions of the remaining recording layer. The 
optical density of the imaged image portions was decreased to about 
1 compared to the non imaged areas having an optical density of 2. 
This difference in optical density between imaged and non imaged 
portions allows visual inspection of the recorded image on trie 
plate . 

The printing plate thus prepared was mounted on a printing press 
ABDick 3 60 and was used to print with a commonly employed ink and 
dampening solution. The achieved image-wise hydrcphobic-hydrophilic 
differentiation was satisfactory and print copies of good q^uality 
were cbtained. 


EXAMPLE 5 

Tc a po.i yethylene t erepht ha^ ate support was coated a dispersion 
for the recording layer according the coir.pociticn cf exairple 4. The 
recordina layer was applied to a dry coating thicKness cf about 6 |irr. 
c c r r e s n o n d i ng t o a n opt i c a 1 density c f M . 

Tc this recording layer was then coated the coating axspar si oz. 
fr-m example 1 fcr the hydrophilic layer tc a cry tniCKners cr : . r 
Um tc obtain a hydrophi::c surrac.r ^ayer . After crymo at jC'C tn- 
t h u s CO t a i n e d el erne n t w ?i s l' u b 7 e c t e ji 1 • a t emp e r a t u r z r t- „ • r c i' 


r 
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exposed through the hydrophilic surface layer with a Nd-YLF laser 
(1053 nxn) at a linear writing speed of 32.8 m/ s , with a spot 
diameter of 18|l (l/e2) and a power output at the surface of the heat 
mode recording material of 1600 mW . After imaging the hydrophilic 
surface layer was image— wise removed by rubbing with a dry cotton 
pad to expose the hydrophobic image portions of the remaining 
recording layer. The image portions showed a decreased optical 
reflectance compared to the non imaged areas. The difference in 
optical reflectance between imaged and non imaged portions allows 
visual inspection of the recorded image on the plate. 

The printing plate thus prepared was mounted on a printing press 
ABDick 360 and was used to print with a commonly employed ink and 
dampening solution. The achieved image— wise hydrophobic— hydrophilic 
differentiation was satisfactory and print copies of good quality 
were obtained. 

EXAMPLE 6 

To a polyethylene terephthalate support was coated a dispersion 
for the recording layer according the composition of example 4. The 
recording layer was applied to a dry coating thickness of 0.5 
corresponding to an optical density of about 2 . 

To this recording layer was then coated following coating 
composition for the hydrophilic surface layer: prior to application 
was added to lOOg of a solution containing 2 % of carboxy— 
methylcellulose (CMC) 4.5 grams of a hydrolyzed 22 % tetramethyl 
orthosilicate emulsion in water and 2 grams of a 10 % solution of a 
wetting agent. The pH of the composition was adjusted to pH=4 . The 
coating dispersion was coated on the recording layer to a thickness 
of 0.5 |ijn. After drying at 30*^0 the thus obtained element was 
subjected to a temperature of IBO^'c for 5 minutes. After polishing 
with a wet cotton pad a very though hydrophilic surface layer with a 
thickness of <0.5 )lm was obtained on the hydrophobic nitrocellulose- 
carbon black based recording layer. 

The thus prepared heat mode recording material was image-wise 
exposed through the hydrophilic toplayer with a Nd— YLF laser (1053 
nm) at a linear writing speed of 32.8 m/s^ with a spot diameter of 
18 pju (l/e2) and a power output at the surface of the heat mode 
recording material of 1600 mW. After imaging the hydrophilic surface 
layer was image-wise removed by rubbing with a dry cotton pad to 
expose the hydrophobic image portions of the remaining recording 
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Th^5 aifrerer.ca ir. opt.ical aens:ity berween jimaged ar.d r.cr- iiTiaced 
poirrions allows visual j.nsr>ecr d on cf rhe recorded image cn t.he 
plate . 

The printing plare tihus prepared was mounted on a printing press 
ABDick 3 60 and was used to prxn":! with a commonly imp Joyed ink and 
dampening solutxon. The aochieved image-wise hydrophobi c-hy dr ophi 1 i c 
differentiation was satisfactory and print copies cf gooa quality 
were obtained. 


SXAMFLE 7 

The im.aaed heat mode recording materials prepared and exposed 
according to examples 4, 5 and 6 were subjected to ultrasonic 
treatment in plain water during 2 minutes , 

The printing plates thus prepared were mounted on a printing 
oress ABDick 36C and were used to print with a commonly used ink and 
dampening. The image-wise achieved hydrophobic— hydrophilic 
dif f erenti ril was satisfactory and print copies of good quality were 
obtained . 

E>l?iMFl.E & 

The imaged heat mode recording materials prepared and exposed 
according to examples 4, 5 and 6 were mounted without further 

prcccssincT cn a printina oress AB-Dick 360, 

The recordmc materials were used to print with a cc^m^mcniy 
emrloved ink and dampening solution. The image-wise achieved 
hydrophobic-hydrophilic differential was satistactcry and copies or 
aoc-d cualitv were obtained. 
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CIAIMS 


1 . A heat mode recording material comprising on a support having an 
ink receptive surface or being coated with an ink receptive layer a 
substance capable of converting light into heat and a hardened 
hydrophilic surface layer having a thickness not more than 3^in. 

2 • A heat mode recording material according to claim 1 wherein said 
substance capable of converting light into heat is provided in a 
separate recording layer between said support and said hardened 
hydrophilic surface layer. 

3 - A heat mode recording material according to claim 2 wherein said 
recording layer has a thickness of more than Bfim and is ink 
receptive . 

4 . A heat mode recording material according to claim 3 wherein said 
recording layer is adjacent to said hardened hydrophilic surface 
layer or wherein there is provided an intermediate layer between 
said recording layer and said hardened hydrophilic surface layer 
having a thickness of not more than O^Sfim. 

5 . A heat mode recording material according to claim 2 wherein the 
thickness of said recording layer is not more than 3\im. 

6. A heat mode recording material according to claim 5 wherein said 
recording layer is a vapour or vacuiim deposited metal layer. 

7. A heat mode recording material according to any of the above 
claims wherein said hardened hydrophilic surface layer comprises the 
reaction product of a hydrophilic polymer and a hydrolyzed 
tetraalkyl orthosilicate - 

8. A method for making a lithographic printing plate comprising the 
steps of: 

— image— wise exposing a heat mode recording material comprising on a 
support having a ink receptive surface or being coated with an ink 
receptive layer a substance capable of converting light into heat 
and a hardened hydrophilic surface layer having a thickness not more 
than 3|Xm and 
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— sur-s e-'^r^er.t _ y r e-T>.c v:Lr:c: saia r.araer^ec r.v ::rcz::*:- ^ :l c surrace 
zh'e expcsec areas cy rubbing a t-bus cb'iiained irriage— wrse e: 
:uc-de reccr'din:^ rria'^erial under e e sent: a^ 1 y ar^v ccnd- r c n 


::; . j-i iTiezr.oc. acc:ora:Lng t: d ciarm c wnerez-n sai.a sur;st:ance capaj^^e cr 
corvem.ng Irgnr xnro bear is provided in a separatie reccrdmg lave 
between saia supper:^ and said hardened hydrcphilic surface layer, 

10. A met:hoG according to claim 9 wherein said recording layer has 
thicicness cf more rhan 3pTn and is ink receprive and wherein image- 
wise exposure proceeds t.hrougb said hardened hydrcphilic surface 
laver . 
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